™~
N

1970-1983

3

United States EPA No. 550/5-85-025

Environmental Protection Exposure Evaluation Division Documer: No. NHATS-SS-01

Agency 401 M St. SW i Septembe’ 30, 1985
Washington D.C. 20460

Toxic Substances

Baseline Estimates and
Time Trends for - |
Beta-benzene hexachloride,
Hexachlorobenzene, and

~ OPRT-1001°9066-0016

R

— Polychlorinated Biphenyls in

Human Adipose Tissue

BEST COPY AVAILABLE
[wko‘k Doc»mcn‘\’,l 000001




Baseline Estimates and
Time Trends for
8-BHC, HCB and PCBs
in Buman Adipose Tissue
1970-1983

Document No. NHATS-SS-01

Prepared by

Gregory A. Mack
BATTELLE COLUMBUS LABORATORIES
505 King Avenue
Columbus, Ohio 43201

and
Leyla Mohadjer
WESTAT, INC.

1650 Research Boulevard
Rockville, Maryland 20850

Septembe: 30, 1985
Contract No. 68-01-6721

Rich Levy and Janet Remmers, EPA Task Managers
Joseph Carra and Joseph Breen, EPA Project Officers

Prepared for

Design and Development Branch
) Field Studies Branch
Exposure ‘Evaluation Division
Office of Pesticides and Toxic Substances
U.S. Env1ronmenta1 Protectlon Agency
Washington, D.C. 20460

000002




< ——

TABLE OF CONTENTS

ACKNWLEDGMENTS LK I 2R S I I R IR BB I I I Y IR I A A

LR 2L B I N R I S R B I A B S A
- .-

PREFACE ....O..O'l.....Q...“.'....‘0.00'D...‘;....‘D.'.".

EXECUTIVE SUMMARY

1.0 INTRODUCTI

LR IR B B BN A BN B R B Y B R IR A I I I e e N S N R R R

ON S % 0 5 00 50 PSP LGS E L L PP SO SN PSS e EELESESPEETTES

101 Background *® @ O " G SO S S e s O s e
1.2 Objectives and Scope of the Statistical
Analysxs R TR

Surve

NNY
N e)

2.2.1
2.2.2
Sampl

NN
Ld
L

.

A COLLECTION AND PREPARATION

yDeslgn * 5 4 50 0 680 s o

Available Data cheee

Data Preparation ....

e Weights checesesaene

¢ 5 005 000000 Ne e e

LR R 2K B BE K BN 2N BN L R BN AR BN BRI WY

e s 2 0 0 » 8 0 0 ® ® 600 e 0o

LR R B K R BT Y B IR S N S B S

Available Data and Data Preparation teresteenenns

LR IR SR IR 2L B B IR I I N R S I I ST NS
LIRS R K 2L B B R Y S N SN S S

s 6 0 0 0 s L T R I I I A S

Limitations of Stat1st1cal Inference cerecnsennn

3.0 RESULTS OF THE STATISTICAL ANALYSIS ...... cessvesanne
3.1 Estimates of Population Baseline Levels cesesens
3.1.1 Population Estimates for B-BHC chsesanans
Population Estimates for HCB ceesssacnses
Population Estimates for PCBs ceresaneeen

3.1.2
3
1
.2

1.
ime

2.
.2
.2.3

3.
T
3.
3
3

4.0 REFERENCES

Trend Analyses .......

® 9 ® s 0 & 00 0 0 LR B B I W )

Time Trend Estimates for 8- BHC cesesesesa
Time Trend Estimates for HCB ..... ceee e
Time Trend Estimates for PCBs I

® " S0 00 0 s N LT e sN e

LI R A B R S I I A LI S

LIST OF APPENDICES

APPENDIXA LA A S BN AE IR S BE BE BN R BN B S A BX AR YF IR BN A A A AR B IR B N N S A B A BN B R RN
APPENDIXB o.oootoona.oooovo.o.oooooo...uo.ocoon..ooto..no

,B.1 STATI

STICAL MODELS N

® 6 0 0 b e 0 0 0 000t

"B.2 APPROACH TO THE TIME TREND MODELING ceerectcsanes

B.2.1
B.2.2

National Time Trends

00.0.00"00..‘00000!

Investigation of Time Trend Differences

AcrossySubpopulatxons

4 5 5 8 8 0 0 00 P st s e

000003

Pag

At bod

L U SN N 3 0y o

@ WHwtd



m

S1ii
PREFACE

This document is one in a series that collective.
describes the operation and results of the National Human Adipo:
Tissue Survey (NHATS). Each document provides -the  comple
details for a particular aspect of the NHATS program. This repo!
presents the results of a statistical analysis of baseline leve.
and time trends for several toxic compounds. The analys
addresses the three compounds: Beta¥benzene hexachloride (8-BHC
hexachlorobenzene (HCB), and polychlorinated biphenyls (PCBs) ai
is based on data collected through fiscal year 1983. ,

Other documents in the NHATS series describe ti
statistical survey design, the chemical analysis and (
techniques} and other statistical analyses and special studie
related to NHATS. (See the list of documents on the next page.)

‘References to the series provide interested individua.
complete information concerning the NHATS program. Each docume!
in the series is being maintained and updated as modifications
the WNHATS program regquires it,. additional documents will |

added as special analyses or studies are conducted.
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EXECUTIVE SUMMARY

The National Human Adipose Tissue Survey (NHATS) is a
annual program to collect and chemically analyze a nationwid
sample of adipose tissue specimens for the presence-of specifie
toxic éompounds. The objective of the program is to detect an
quantify the prevalences of toxic compounds in the genera
population. The specimens are collected from autopsied cadaver
and surgical patients according to a statistical survey design
The survey design ensuxes.that specified geographical regions an

'demographic categories are appropriately represented to permi

valid and precise estimates of baseline levels, time trends an

Vcomparlsons across subpopulations. The NHATS data are used t

address part of OTS's mandate under TSCA to assess chemica
exposure r1sk and env1ronmental burden to the U.S. population
Since NHATS 1nvolves human .monltorlng, it provides direc
evidence of exposure of the toxic chemicals to humans.

' In order . to Vobtain full use of the NHATS program
statistical analyses are periodically conducted on the collecte
data. This report presénts the analysis results for the compound
beta-benzene hexachloride (B8-BHC), hexachlorobenzene (HCB), an
polychlorinated biphenyls (PCBs). These compounds were selecte
for this study due to their prevalence and toxicity and thei
industrial uses which put them under the jurisdiction of TsCa
The analyses involve data collected through fiscal year 1983
with the results for 1981 and 1983 be1ng of particular 1nteres

'since they are based on addxtlonal data collected since the las
'statxstical analyszs. '
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The major findings of the analysis are as follows:

8-BHC

® The estimated 1983 national median* level
is 0.08 ppm compared to an historic**
level of 0.14 ppm.

e The median levels tend to increase with
age but do not differ across sexes or race

groups.

e The South Census Regién has a higher
median level than any of the other
regions.

e The median 1level has been steadily
decreasing over time but the percentage of
the population ‘having at least a
detectable level has remained near 100
percent. -

HCB

e The estimated 1983 national median level
is 0.031 ppm compared to an historic level
of 0.037 ppm.

e The levels do not differ significantly
‘across the age, sex and race groups.

e The West Census Region has a higher median
level than any of the other regions.

e Median levels have remained relatively the
same over the past ten years with the
exception of a modest estimated drop of
about 0.01 ppm in 1983. The percentage of
the population having at least a
detectable level of HCB has remained near
100 percent.

* Median level refers to that value for which half the
population have residue levels exceeding thls value and half
have re51due levels below it.

** Historic level refers to the median level computed using data
for all years for which NHATS data are available. :
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PCBs

’

The 1983 estimated percentage of the
population having a PCB level exceeding 1
ppm is 5.5 percent compared to an historic
level of 28.9 percent.

The percentage having a PCB  level
exceeding 1 ppm increases with age. Males
have a higher percentage exceeding 1 ppm
than females. No significant race
difference exists.

The Northeast Census Region historically
had the greatest percentage exceeding 1
ppm but the difference has disappeared in
recent years.

-The percentage of the .population having

PCB levels exceeding 1 ppm is steadily
decreasing - over time; however, the
percentage having at 1least a detectable
level has increased to nearly 100 percent.
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1.0 INTRODUCTION

1.1 Background

The National Human Adipose Tissue Survey (NHAT§)~is one
of the main programs of the National Human Monitoring Program
(NHMP). NHMP is an on901ng chémical monitoring network designed
to fulfill the human and env1ronmental_mon1tor1ng mandates of the
Toxic Substances Control Act (TSCA). The NHMP was first
established by the U.S. Public Health Service in 1967, and was
subseguently trénsferred to EPA in 1970. During 1979 the program
iwas transferred w1th1n EPA to the Exposure Evaluatlon Division of
the Office of Toxic Substances (07S).

‘ The data for the National Human Adipose Tissue Survey
are generated on an annual basis by colleeting and chemically
analyzing adipose tissue specimens for selected toxic substances,
historicaily orgenochlbrine compounds and pochhlorinated
biphenyls (PCBs). The 20 compounds that have been‘monitored are
listed in Table 1-1. ' '

TABLE 1-1 COMPOUNDS MONITORED IN THE NATIONAL

HUMAN ADIPOSE TISSUE SURVEY

' DDT | . aldrin

, -
E; %' - DDT o Dieldrin

pr p' - DDE ' Endrin

o, p' - DDE : , Heptachlor

p- p' - DDD .- Heptachlor epoxide
o, p' - DDD ' PCBs

a - BHC i Oxychlordane

g - BHC . ! Mirex

v - BHC (Lindane) R trans-Nonachlor

§ - BHC Hexachlorobenzene
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The adipose tissue specimens are obtained from
statistically selected sample of surgical patients and autopsie
cadavers. Selected pathologists and medical examiners collect ti
tissue specimens on a continuing basis throughoht the fiscal ye:
along with a 1limited amount of dv‘é‘mographic, occupational, ar
medical information on the individual. N

Statistical analyses are periodically conducted on t]
collected data. The analyses provide updated informatic
" concerning baseline levels of the ib#ié"rgsidues 'in the U.!
population and provide evidence of any chaﬁges in time trend:
~This tepprt presents the results Qf"fhé,most reéent_statistica
analysis for the compounds: B-BHC, HCB, and PCBs. The analys
were conducted during the summer of 1984 and include ne
information on residue levels §ﬁfough fiscal year 1983.

1.2 Objectives and Scope of the Statisticql Analyéis

The purpose of the NHATS program is the detection a
quantification of the prevalences of selected toxic compounds
the general population. The presence'of toxic substances in t
adipose tissue of the U.S. population is an indication of the
presence in the environment. By selecting and chemical
analyzing the tissues of a representative sample of individuadl
information is gathered concerning existing toxic residue leve
in the U.S. population and its various subpépulations. T
specific objectives of the NHATS prégram are:

1. To . assess the .prevalences -of" toxic
substances in the  adipose tissue of the
U.S. population ‘ -

2. To establish baseline levels for these
compounds in adipose tissue

3. To measure time trends of these concen-
trations, and

4, To assess the effects of regulatory
actions.

- 000011



These objectives are addressed by stat1st1cally analyz-
ing the collected data. The analyses include:

e Estimation of percentages of  the _
population having detectable residue -
levels or levels exceeding specified -

values;

e¢ Estimation of average residue levels for
the entire nation and for various subpop-
ulations involving geographic (census
regions) and demographic (age, sex, and
race) categories; :

e Estimation of trends to assess changes
over time in wvarious population residue
level characteristics such as:

- average residue level
-~ median level

- percentage of population having detect-
able residue levels o

- percentages of the population exceeding
various .specified levels

¢ Regression analyses to assess differences
in the trends across the various.
geographic and demographic subpopulations.

The specific data used in the analyses are ‘described in
the next section along wlth 1nformatxon concernzng their collec-

tion and preparation.
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2.0 DATA COLLECTION AND PREPARATION

2.1 Survey Design

The NHATS program uses a statistical bgsed’ surve,
sampling design to obtain adipose tissue specimens from
national sample of autopsied cadavers and surgical patients. Th
use of a statistical design provides for control of the possibl
estimation errors due to sampling only a portion of th
population of interest. The use of a statistical design allow
the magnitudes,of the sampling errors to be quantified and thu
used to calculate bounds on the likely errors (standard errors
associated with the population residue level estimates that ar
made. | -

The target population for this study corresponds to th
set of all non-institutionalized individuals in the conterminou
U.Ss. However, due to the invasive nature of collecting adipos:
tissue samples, the sampling population is limited to cadaver
and surgical patients. AThe sampling procedure used to addres
this population is a complex multi-stage process, The 4
conterminous states are stratified into the nine U.S. censu
divisions (Refer to the U.S. map given in Figure 2-1). Withi

each census division, population ‘centers (ie. SMSAs-standar
metropolitan statistical areas) - are selected with probabilitie
proportional to their respective pdpulatiqns. . The number o

SMSAs selected from each census division is determined by th
division's total SMsSA population relative to the total SMs
population of the entire U.S. Within each selected SMSA one o
more hospitals and/or associated pathologists/medical. examiner
are identified and asked to contribute tissue specimens accordin
to design specifications involving age, sex, and race. Th:
categories considered are:

® Age group (0-14 years, 15-44 yearé, 45+ years)
e sex (male, femalé)

e race (white, non-white). 0000];3
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The design specifications are based on the corresponding age, se:
and race U.S. census population figures for the census divisio
to which the SMsSA belongs. The actual specimens are otherwise

-selected in a non-probabilistic manner according to the judgemen1
~of the pathologists/medical examiners involved. e

An overview of the sampling stages is ptesented i
Figure 2-2. ‘The geographic stratification ‘used in the desigt

_ ensures a representative sample from all regxons of the country.

Desxgn specifications for the age, sex and race categories ensure

" the proper representation for each of these ‘diffetent subpop-

ulations. A detailed description of the current survey design car

be found in Mack et. al. (5).

- Although the actual survey design uses census diviszot
as the stratification varlable, geograph1ca1 comparisons 'in the
statistlcal analyses are based on census regions_“n(See
Figure 2-1). The use of census regions in the analysis reduces
the number of subpopulation comparisons and reduces. the degree-
of-freedom needed for model fitting. No additional technical
problems are introduced and all results remain statisticallj

valid.
2.2 Available Data and Data Preparation
2.2.1 Available Data

The amount of data. used in the statistical analyses
varied for the thtee compounds of interest due to missing data

and various problems encountered dur1ng the earlier years of the

NHATS program. Table 2-1 summarizes the spec1fic years anc
numbers of specimens available for the analysis for eact
compound. o ’ | ’

The data for 1981 and 1983 correspond to only a portior
of the specimens actually collected. For each .of these twc¢
years, subsamples .of specimens were selected and chemically
analyzed so that some information would be available as quickly
as possible concerning existing residue levels. Each subsample
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- Stratify by
Geographical
Region

Select Probability
Sample of SMSAs
Within Bach Region

Select One or
More Hospitals
From Each SMSA

Select Specimens
~ According to Design

On Age, Sex and Race

Specifications Based

Nine Census Divisions

Two to Seven SMSAs
Within Each Region

Approximately 40
- Hospitals in
Total Survey

Approximately 1,000 - 1,500
Specimens in Annual Survey

Pigure 2.2. Overview of the annﬁgluselgction process

- —.
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- TABLE 2-1. SUMMARY OF DATA USED IN THE
ANALYSES FOR EACH COMPOUND

Fiscal Year g-BHC HCB PCBs
1970 1403 -~ - --
1971 1587 -- -
1972 1993 -- 1826
1973 1186 -- 1183
1974 1025 1025 1025
1975 - 895 895 895
1976 778 777 779
1977 926 927 927

. 1978 948 947 951
1979 910 908 910
1980 -- -= --

- 1981 ' 402 402 402
- 1982 -- - --

1983 200 200 ‘ 200

corresponded to a representative sample of the entire collectic
of that year's specimens. additional subsamples are to I
anaiyzed as money and time permit. The fiscal year 19¢
ddta included in this study correspond. to three separat
' subsamples while the 1983 data correspond to two subsamples
Since the sample size affects the size of the standard errc
associated with a population estlmate, estimates for 1981 a:
1983 tend to have larger error bounds assoc1ated with them.

2.2.2 Data Preparation

) Due to the nature of the chemlcal analysis proces
‘there ex1sts a threshold value below which the chemist cann
accurately quantify the residue level of a target compound in
given specimen. This threshold is called the level
quantification (LOQ). Below the LOQ there .exists anoth
threshold called the level of detection (LOD) below which ¢t
chemlst cannot even declare that the presence of the compound

detected Values below the LOD are recorded as "not detected
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Measured values between the LOD and LOQ are called trace values..
Trace values indicate the target compound has been detected. but
at a level below which an accurate determination can be made of
the specific amount. See Table B.l in Appendix B for approximate
values of the LOD and LOQ for each of the compounds addressed in
this study. '

In the etatistical analyses, residue values reported as
being below the LOD ("not detected™) were set eqgual to zero.
Trace values for a glven compound and fiscal year were all set

equal to the minimum positive ‘res;due value, above the LOD,
reported for that year. | |

The residue data were also adjusted for the percent
lipid content of the  associated tissue specimen. The
adjustment formula used is asyfollows:

Unadjusted Level
Adjusted Level = % Lipid x 100%

Since the chemicals addressed in the report tend to be located
only in the lipid portion of the tissue, the adjustment makes the
 observed residue levels more comparable across tissue samples
having varying levels of percent lipid. The statistical analyses
excluded any specimehs having less than 10 percent lipid content.
Such specimens do not permit precise determinations to be made of

- the actual residue level.

In some of the statistical ahalyées the data were
transformed by taking logarzthms of the or1ginal data. In those
cases where the original ‘data value was zero (e. g,; no analyte
‘ - detected), a small positive number (e.g., .0005 ppm),

rep:esenting a value between zero and the LOD, was substituted
for zero. Any :esultlng bias xs expected to be negligible since
there were relatively few such cases.

The data for PCBs were handled somewhat differently.
The PCB level for each specimen was reported by the chemzcal
analy31s labs only as belongxng to one of four categories: .

000018
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® Not detected (below LOD)
e Detected but less than 1 ppm
e Between 1 and 3 ppm

e Greater than 3 ppm. . -

The PCB data were categorized due to the nature of th
chemical analysis methods that made it difficult to obtain a
accurate determination of the actual amount. |

Due to the categorical nature of the reported PCB data
they were not lipid adjusted (however, Lucas (3) has shown tha
the effect of not lipid édjusting is inconsequential for PCBs)
and the statisticai'anélyses did not address the estimation o
average levels. Rathet} estimates werecmade of the populatio
percentages belonging to various range levels of interest.

2.3 ©sample Weights

Calculation of unbiased estimates of regional ar
national population residue levels and trends require the use c¢
weighted statistical data.  Individuals from some demographi
groups represent smaller segments of the U.S. population ar
therefore the observed rés;due ~ levels associated with the
desefve less weight when estimating population residue levels
Although design specifications are given tegardin§ the number ¢
spedimens to be collected from each age, race, sex and censti
division category, the NHATS program does not produce self
weighting samples foifseverai reasons: ‘

e The small sample 'sizes for each SMSA
(approximately 27 specimens) do not permit
the exact proportionate selection of the
appropriate number of specimens from each
age, race, and sex category and
geographical region; and

® Discrepancies between the actual number of
samples collected and the design specifi-
cations for each collection site.

000019




11

.. The weight assigned to each individual specimen
reflects the number of individuals in the general populition
represented by that specimen. various adjustments are performed
so that the sum of the sample weights for a given geographical
region and demographic category eguals the corfgfponding

population count hc¢ording to the U.S. Census. The weights for

1970 through 1972 are based on the 1960 Census; the 1973 through
1979 weights are based on the 1970 Census; and the 1981 and 1983
weights are based on the 1980 Census. The details of the
methodologj used to construct the sample weights are given in
Appendix A of a report by Lucas et.al. (3).

2.4 ‘Limitations of statistical Inference

: The sampling population for the NHATS program includes
only surglcal pat1ents and autopszed cadavers. Since the sampled
populatxon is different from the target population (i.e., the
entire U.S.), validity of any inferences reguires the assumption
that the prevalences and levels of the toxic substances of
interest are the same in both populations. :

Other limitations result from the survey design and its

implementation. Since population centers (SMSAs) form the

sampling ffame, areas that are rural in character are excluded
from the sample. A sizable percent of the U.S. popuiation resides
in these rural areas. The real percentage of omission is most
likely somewhat 1less, however, because the Service areas of
hospitals in the SMSAs extend into neighboring rural areas.
Nonetheless, the urban nature of the sample does tesult in some
undercoverage of the rural populatlon,

im1tatlons also result from the purposeful selection
of the medical examiners and pathologists and the lack of
probability sampling used by them in selecting tissue specimgns
for the study. The purposeful selection methods may result in
biases in estimates derived from the sample. HBowever, the biases
are expected to be minimal for several reasons: ’
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(1) The selection of specimens are done on a
pseudo-random basis without regard to
any factors that are 1likely to be
systematically related to toxic residue
levels.

(2) The specimens are screened so that the -
‘selected ones involve only .traumatic
deaths and specific diseases not
expected to influence the toxic residue
levels in the body.

{3) Target gquotas. control the number of
specimens collected with respect to some
of the most important factors: age,
race, and sex. Further, deviations froim
target gquotas are minimized by the use

-0f weights applied to each specimen when
making statistical estimates.

Any remaining biases are expected to be negligible relative
the magnitudes of the trendévand other subpopulation differen:
that have been observed. o 7
' The chemical 'énalysis techniques employed over

years in the NHATS program is anothek‘potential source for bi.
The analysis methods changed at the end of 1974. BHowever,
investigation by Lucas et.al. (3) of the.possible effects of
change on PCB trends 'indicated that the effects are incon.

guential.
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3.0 RESULTS OF THE STATISTICAL ANALYSIS

The objective of the NHATS program is the detection and
guantification of the prevalences of sélectgd toxic chemicals in
the U.S. population. To address this objective a stétistical
analysis was perfbrmed on the collected data. The .analysis
' include&: | ‘ '

e Estimation of populatloh - residue 1levels
for the purpose of establishing baseline
levels;

e Estimation of time trends to assess
changes in resxdue levels over time; and

¢ Comparison of various subpopulatzons to
identify geographic and demographic fact-
ors associated with - dszerences in the
toxic re51due levels.

The results of these analyses for the compounds g8-BHC,
HCB and PCBs are described in the following sections.

3.1 Estimates of Population Baseline>Levéls

Estimation of'population baseline levels involves the
calculation of wvarious summary values that <characterize
particular aspects of the distribution of residue levels. The
. following population characteristics wgré estimated: -

" Average 1ndlv1dual re51due level
e Median (50th percent11e):res1due level -

° Percentagee of 1ndxv1duals hav1ng detecta‘
~ ble levels of the toxic compound

® Percentage of 1ndlvxduals havxng guantifi-
able levels

® Percentages of individuals having residue
levels exceeding specific wvalues of
interest. '
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To provide support concerning the reliability of the
estimates the following auxiliary informatiqn is also given:

® Standard errors of the estimates
e sample sizes used in the calculations ~

e Size of the population represented by each
estimate.

The estimates were made both for a single combi:

populatipn representiﬁg the ‘entire nation, and for varic
subpopulations defined by age, sex, race, and geographic reg:
catego;ies{ The estimates'%gze calculated in two different waj
(1) using combined data fo:'éil fiscgl\years; and (2) separate
by fiscal year. s | '
N A computer program called SESUDAAN (6) was used
calculate the estimates. The techniques used by SESUDAAN we
required becéuse of the complex survey design used to collect
sample speciméns. The results for the three cbmpounds addres:
in this report are presented in the following sections.

3.1.1 Population Estimates for B-BEC

Table 3.1-1 pieSents estimated population resic
levels for the compound B-BHC. Estimates)are given separately
each subpopulation as well as for the entire nation. °
estimates are based on combined data for all fiscal years
represent baseline levels for :hé presence of B8-BHC in the U,
population. For the‘en;i:e nation the estimated levels are:’

® Average individual residue level--0.27 ppm

o Median residue level--0.14 ppm
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e Percent of the population having detect-
able levels of Bg-BHC--98.7 percent

® Percent of the population having
quantifiable levels of  g-BHC--92.8
percent. ‘

The baseline levels vary across the

geographic and demographic groups.

ulations indicate:

e AVERAGE 8-BHC LEVELS

Average levels increase with age*

South Census Region has a  higher
average level than the ©Northeast and

" North Central regions °

e MEDIAN B-BHC LEVELS

Levels increase with age

South Census Region has a hxgher medlan
.level than all the other regions

e DETECTABLE LEVELS OF 8-BHC

.
-

There are no differences in subpop-
ulations with respect to the percentage
of individuals havxng detectable levels
of B-BHC

e QUANTIFIABLE LEVELS OF g~-BHC

*A difference

The "0-14 yrs" age group has a lower
percentage of individuals. having

quantifiable levels of B-BHC; no other

differences ex1st among subpopulatlons

differe

A comparison of these subpc

, in levels was declared whenever individual ¢
confidence intervals for the true average levels for two or mg
subpopulations were non-overlapping.
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Tables A.l1 - A.12 in aAppendix A present the baseline
estimates separately for .each fiscal year. Comparison of the
subpopulations separately for each fiscal year indicates the same.
general results as obtained for the combined data. The increasing
trend in 8-BHC levels with age group tends to hold for each year.
Similarly, the South Census Region consistently had much higher
average levels than ghe others. Although the differences are
often not statistically ‘significant\ for a given year (due to
smaller sample sizes), the differences are meaningful since they
consistently occur over the different years.

Tables A.11 and A.12 for fiscal years 1981 and 1983,
respectively, show that .the baseline 1levels for the median
residue amounts have decréased relative to earlier years. Table
3.1-2 on the next page summarizes the differences.

3.1.2 Population Estimates for HCB

Table 3.1-3 presents the baseline estimates for HCB.
The estimates are based on the combined data for all fiscal
years. The estimated baseline 1levels for the nation are as

follows:

e Average individual residue level--0.053

ppm
e Median (50th percentile) residue level--
0.037 ppm

e Percentage of the  population having
detectable levels of HCB--98.8 percent

e Percentage having quantifiable levels--
' 92.9 percent. :
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TABLE 3.1-2. COMPARISON OF B-BHC BASELINE MEDIAN LEVELS PO
FOR 1981 AND 1983 AGAINST ALL YEARS COMBINED

Estimated Median Residue Level*

—-—

. All Years ‘ -
Subpopulation Combined 1981 1983
Age (in years): o
0-14 . .08 .05 .06
15-44 .14 .08 .06
45+ B .26 .18 .17
Sex: ‘ ' I A
Male .14 .08 .08
Female .15 .11 .09
Race: ‘
White ' .14 .09 .08
NOﬂ"White 016 i 012 008
Census Region: T
Northeast .13 .07 .07
North Central .12 .09 .07
South .21 .14 .13
West =~ .12 ' .06 .06
Entire Nation .14 © .09 .08

*parts per million, adjhsted for 1ipid content of specimen
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Comparison of the residue 1levels across the subpoj
ulations 1nd1cates the following results:

o AVERAGE HCB LEVELS
- No age, sex or race differences exist

- West Census Region has a higher average
level than the North Central ‘and sauth
‘regions

e MEDIAN HCB LEVELS

- "0-14 yrs" age group has a lower median
level than the older age groups; no
other age, sex or race differences
exist ’

- West Census Region has a significantly
.hlgher median than all the .other
regions - ,

e DETECTABLE LEVELS OF HCB

- No differences exist among any of the
subpopulatxons

° QUANTIFIABLE LEVELS OF HCB

- The "0-14 yrs"™ age group has a much
lower percentage than the older groups;
no other age, sex, race or census

- region differences exist.

Tables A.13 through A.20 in Appendix A .present t
baseline estimates separately for each fiscal year. 1
differences among subpopulations are generally not statistical
significant and not always consistent in . trend. However,

'appears that some megningful.differences,do exist since certsz

differences tend to be present for many of the years. The We
Region has much higher HCB levels than the others; and the "0-
years™ age group has lower percentages of individuals “havi
quantifiable levels.
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Table 3.1~-4 presents a comparison of median HCB levels
for 1981 and 1983, respectively, against the overall median
calculated using data for all years combined. The values for
1983 show a decline in BCB levels relative to the levels
calculated for all years and also relative to the 1981 levels

alone.
3.1.3 Population Estimates for PCBs

Since only categorical data are available for PCBs, the
statistical analyses were directed at estimating population
percentages falling into various residue range levels. Table
3.1-5 presents these results for the’rahge levels of'interest.
The estimated national baseline percentages are as follows:

® Percentage of the population having
detectable levels of PCBs ~-- 95.3 percent

e Percentage having levels exceeding 1 ppm
-- 28.9 percent

e Percentage having levels exceeding 3 ppm
-- 5.1 percent

Comparison of results ‘actoss> subpopulations indicate

the following:

e PERCENTAGE HAVING DETECTABLE LEVELS

- The "0-14 yrs" age group has a smaller
percentage having detectable levels of
PCBs '

e PERCENTAGE EXCEEDING 1 PPM

- The "0-14 yrs" age group has a smaller
percentage of individuals exceeding

1 ppm

- Males have a higher percentage
exceeding 1 ppm than females
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TABLE 3.1-4. COMPARISON OF HCB MEDIAN LEVELS POR 1981
AND 1983 AGAINST ALL YEARS COMBINED

" Estimated Median Residue Level*

-

All Years
Subpopulation Combined 1981 1983
Age (in years):
0-14 .030 .033 .028
15-44 .039 .041 « 029
45+ .042 .050 . 037
Sex: : . .
Male .039 ' .043 .034
Female .035 . 040 .028
Race: -
White . 037 . 041 .031
Non-White .033 . 044 .031
- Census Region: ' ‘
' Northeast . .036 036 .031
North Central .033 . 040 032
South _ .030 .038 .024
West .063 .059 . 044

Entire Nation .037 .041  .031

*parts per million, deusted for lipid content of specimen
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e PERCENTAGE EXCEEDING 3 PPM

- The "0-14 yrs™ age group has a smaller
percentage of individuals exceeding 3

ppm
- The percentage of non-whites exceeding"

'3 ppm is greater than the percentage of
vhites .

- Northeast Censﬁé Region has a greater
percentage of individuals exceeding 3
ppm than all the other regions.

Baseline data for the individual fiscal years " are
presented in Tables A.21 through A.30. The trends previously
cited generally hold for the individual years as well. The
percentages of individuals having PCB levels éxceeding 1 ppm are
consistently smaller for the "0-14 yeaté" age group. Males
cdnsistently had greater pefcentages exceeding 1 ppm than dic
females. The Northeast Census Region historically had highe:
percentages exéeeding both 1 and 3 ppm; however, in recent year:s
this difference has disappeared. Non-whites had _greater
bercentages exceeding 3 ppm than did whites.

The baseline levels'givenAin Table 3.1-6 for 1981 anc
1983 indicate. a considerable decline in the peicéntage ol
individuals having PCB  levels greater - than 1 ppm. This
corresponds to a similar drop in‘_the percentage of PCB levels
exceeding 3 ppm cited in an earlier report by Lucas et.al. (3]
and confirmed in this report by Tables A.29 and A.30. Note,

- however, from ?ables A.29 and A.30 that the percentage of samplec
‘individuals having detectable levels of PCBs has increased to 10t

percen£ for the 1981 and 1983 fiscél years.

3.2 Time Trend Analyses

The. investigation of trends involves the estimation o
changes in residue 1level distributions over time. Specificall;
this involves the comparison over time of residue distributio
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AND 1983 AGAINST ALL YEARS COMBINED

TABLE 3.1-6. COMPARISON OF PCB BASELINE LEVELS FOR 1981

Estimated Percent Greqter.éhﬁh 1 ppm
All Years -
Subpopulation Combined 1981 1983 -
Age (in years): :
0-14 12.3 12.1 3.1
15-44 32.2 16.1 3.6
45+ 39.3 23.7 9.9
Sex: o
Male 32.9 17.7 10.9
Female 25.1 17.4 0.3
Race: “
White 28.4 15.0 6.0
Non-White - 32.4 31.5 1.9
Census Region:' .
Northeast 37.1 12.2 2.4
North Central 26.5 18.9 10.2
South 27.2 ~17.8 4.9
West 24.8 21.3 3.5
28.9 5.5

Entire Nation

17.5
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characteristics. Since the distribution of individual resicue
levels is skewed, it is useful to address a number of different
distribution characteristics to adequately describe the changes
in residue levels.

‘The populétion average amount and megiﬁﬁ (50th
percent%le) are both measures - of <central tendency that
charactetize the "typical™ residue 1level. The percentage of
detectable levels and percentage of quantifiable levels
characterize the prevalences of a toxic compound while ghé upper
percentiles of a distribution characterize the extreme values.

The estimation of time trends and their differences
across geographic and demographic subpopulations are based on the
use'of a statistical model. The model expresses the assumed fornm
of the rélationship between the residue ~level characteristic
under investigation and the temporal, geographic and demographic
factors of interest. Details concerning the various forms of
models used in this study are given in appendix B.

This report presents estimates of national trends for &
variety of different population characteristics. The national
trends represent weighted averages over the different
subpopulations to give a single estimated trend for the entire
U.s. | .

This report also presents separate trends for the
individual subpopulations. The subpopulation trends  are
presented only for two population characteristics considered t«
be the most important and meaningful: percentage of individual:
having detectable levels and the median levels. For statistical
reasons the medlan was cons;dered to be more appropriate than the
~average level. The skewness of the residue distribution make
the statis‘tical analysis more valid when based on averages o
log-transformed data, which then correspond to an analysis o
medians when transformed back to the original data scale (ppm).

- The following sections present a summary Qf the majo
results for each of the three compounds of interest: g-BHC, HCB
and PCBs. The effects of the fiscal years 1981 and 1983 on th
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estimated trends are of particular interest since the data for
these years have been updated to include additional information
since the last statistigal analysis of the NHATS data.

3.2.1 Time Trend Estimates for 8-BHC

-

.Plots of national time trend estimates for g-BHC are

. given in Figures 3.2-1 through 3.2-4 for the different residue

distribution characteristics of interest. The .estimated trend
given in each figure is represented by the dashed line while the
solid lines represent 95 percent confidence bands for the trend.
The individual plotted points correspond to point estimates
computed separately from the data for each fiscal year. The
points provide a comparison of how well the estimated trend
describes the actual changes in levels across the fiscal years.
The national trends for B8-BHC indicate the following:

e The percentage of individuals having
detectable 1levels of g-BHC has remained
fairly constant near 100 percent

e The percentage of individuals having
quantifiable levels is decreasing

e The average B-BHC level is declining from
an estimated level of 0.45 ppm in 1970 to
about 0.16 since 1981 ‘

e The median level is also estimated to be
decreasing

Summarizing the results for the national -trends, it
appears that the percentage of the population having at least a
detectabl&- level of £BHC is reﬁaining near . 100 - percent.
However, the actual 1levels of g-BHC are decreasing. Further

jinformation concerning the estimated model coefficients and

associated significance levels arevgiyen in Tqble B.2 in Appendix

‘B.
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Figures 3.2-5 through 3.2-8 present the estimated
trends for the different demographic and geographic
subpopulations for the percentage of individuals having 
detectable levels of g-BHC. Figures 3.2-9 through 3.2-12 present
the trend estimates for the median level of 8-BHC. The-plotted
‘trends correspond to predicted values generated from é%atisti;al
models described in Table B.8. For further details concerning how -
the trend plots were generated, see Appendix B.

‘For the percentage of individuals having- detectable
levels of g-BHC the cqmparison of trends across the different
subpopulations reveal ‘there are no practical differences. - The
only statistical differences involve the absolute levels across
the age groups; there are no statistically significant trend
differences. ' ' :

' Analysis of trends for the median level of g-BHC
indicate the following results:

® The time trends are significantly
different across the age groups. The
medians are declining for all three age
groups, however, the youngest age group
has declined 1less since the 1levels were
already lower than the other older groups.

® There is no significant difference in the
time trends or the absolute levels between
the two race groups

® There is no significant difference in the
time trends between sexes but there is a
difference in the absolute level between
sexes (females tend to have slightly
higher levels) ‘ ‘ ~

-® There are no significant differences in
time trends among the four census regions;
however, there are differences in the
absolute levels among the regions. The
South Region has the highest levels.
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3.2.2 Time Trend Bstimates for HCB

Plots of national estimates of time trends, 95 percent
confidence bands, and individual point estimates for HCB are
given in Pigures 3.2-13 through 3.2-16 for several pdbulation
residue characteristics. The results indicate: -

e The percentage of 1individuals having
" detectable levels of HCB has remained near
100 percent

e There is no signficant trend in the
percentage of individuals having quanti-
fiable levels

e The trends for both the average and median
levels of HCB indicate a statistically
significant gquadratic trend; however, the
actual changes in levels are minimal with
the exception of about a .01 ppm drop in
1983.

Summarizing the national trends for HCB, the prevalence
of HCB in the populatién is remaining near 100 percent and the
actual 1levels have remained relatively <constant with the
exception of a drop in 1983. Information concerning the estimated
model coefficients and the associated statistical significance
levels are given in Table B.3 in Appendix B. S

Figures 3.2-17 through 3.2-20 present the estimated
time trends for the different demographic and geographic groups
for the percentage of individuals having detectable HCB levels.
Figureé 3.2-21 through 3.2-24 present the estimated- trends for
the median levels. The statistical models used to -estimate the
trends presented in these figures are described in Table B.9 in
Appéndix B. ' - '
, The comparison of HCB trends indicate there are no
significant differences Aamdng any of the subpopulations with
respect to the percentage of individuals having detectable levels
of HCB. Por the median'levels, comparison of the subpopulations
indicates'thg following results: | » )
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® The time trends are different across the
age groups; the "0-14 yrs" age group
levels have remained fairly constant while "
the other groups (particularly the oldest
group) had elevated levels for several
years during the late seventies

e There is no significant difference in time
trends or absolute levels between the two
race groups

e There is no significant difference in time
trends between the sexes; however, there
is a difference in the absolute 1levels
(males have higher levels)

®¢ There are no significant differences in
time trends across the census regions;
however, there are differences in the
absolute levels. The West Region has the
highest levels.

3.2.3 Time Trend Estimates for PCBs

Since the data for PCBs indicate only the residue level
range to which a tissue specimen belongs, the results presented

“here correspond to the population percentages of individuals

estimated to have PCB levels exceeding specific values.

An earlier NHATS report by Lucas et.al (3) indicated
that the eetimeted population percentage of: iqdividuals having
total PCB levels greater than 3 ppm had fallen to near =zero.
Flgure 3.2-25 indicates that addltzonal data collected since then
also confirms this finding. The emphasis “in this study therefore
involved the estimation of the percentage of individuals having
PCB levels greater than 1 ppm. = Figure 3.2-26 presents the
estzmated trend for the percentage of PCB levels exceeding 1 ppm.
This indicates a szgn1f1cant decrea51ng trend from a high value
near 50 percent in 1972 to a low value near 9 percent in 1983.

Although the PCB amounts are decreasing, the percentage
of individuals havihg detectable levels is increasing up to a
1983 value near 100 percent. Figure 3.2-27 presents a plot of the
estimated time trend for the percentage of individuals having
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detectable PCB levels. Information concerning the estimated trend
model coefficients and their associated significance 1levels is
presented in Table B.4 in Appendix B. |

Figures 3.2-28 through 3.2-31 present the estimated
trends for "percent detected" across the different deﬁographic
and geographic subpopulations, These <comparisons indicate
significant trend differences only across the age groups. The "0-
14 years"” group has generally had lower levels but a greater
increasing trend.

Figures 3.2-32 through 3.2-35 present the estimated
trend comparisons for the percentage of individuals having PCB
leveis greater than 1 ppmn. Comparison of the subpopulations
indicate the following results:

<

e There are significant differences in time
trends across the age groups; the trend
for the "0-14 yrs™ age group leveled off
during the late seventies. The sharp
increase in trend indicated in Figure 3.2~
32 for the recent years is’ an artifact due
to the curve fitting for the -earlier
years. Such an increase is not indicated
in the actual data for these years.

o There is no significant' difference in
trends between the race groups; . however,
there is a difference in absolute levels
(non-whites have higher levels)

® There is no significant difference in time
trends between the sexes; however, there
~is a difference in absolute levels (males
have higher levels)

@ There are no significant differences in
time trends across the census fegions;
however, there are differences in the
absolute levels. The Northeast Region has
the highest levels.

Figures 3.2~36'th:ough 3.2-39 presentAthe comparison'of
trends across the various‘ demographic ‘and geographic
subpopulations for the percentage of individuals having PCB
levels exceeding 3 ppm. The results indicate the following:
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There are trend differences among the age
groups; the levels for the "0-14 yrs"
group have always been low while the other
groups had elevated levels during the
middle and late seventies. Following the
passage of regulations limiting the

‘production of PCBs, the levels have since -

declined so that all age groups now have
. very few individuals with levels exceeding

3 ppm. :

There is no trend difference between
whites and nonwhites. However, non-whites
have higher absolute levels.

There is no trend difference between males
and females. However, males have higher
absolute levels. . ~

There are trend differences among the
different census regions; the Northeast
Census Region had a much larger percentage
of individuals exceeding 3 ppm in the
middle ~seventies.  Since the PCB
regulations have been enacted, the levels
have since declined to the point where
very few individuals have levels exceeding

3ppm. |
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" APPENDIX B

STATISTICAL APPROACH TO TEE BS‘I’IMA’&'IO!I

OP POPULATION TIME TRENDS
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B.1 STATISTICAL MODELS

)

o The analysis of time -trends and their differences
across subpopulations require the use 6f statistical models. The
model for any given characteristic of the residbé level
distri_butioh éxpresé'es the functional form of the relationship
between the',charactéristic of interest and the ."predictor
variables" thought to affect it: time (fiscal year), age, race,’
sex and geographic region (census region). The model provides the

mathematical framework needed to investigate and interpret

observed reiationships in the collected data. The assumed model
includes unknown coefficients (parameters) whose values are
estimated from the observed data by using 1linear regression
techniques. The results of the regression analysis provide:

(1) A mathematical equation that expresses
‘the best relationship (of the assumed
‘model form) for predicting residue
levels as a function of time and the
geographic - and demographic
characteristics associated with the
given subpopulation.

- (2) Estimates -of the unknown coefficients
and the magnitudes of the possible
errors associated with these coefficient
estimates. This information is used to
assess whether or not a given factor
(e.g., time, <census Tregion) has a
statistically significant influence on
the population  residue levels - and
indicates the possible range of its
influence. e I

Due to the multi-stage sampling design used to collect
the NHATS data, the fegrgssionf,ﬁhalyses'_required 'special
adjustments (e.g., implemented in the cdmp‘uter program SURREGR
(1)) to address the -correlation structure inherent in the
collected data. This allowed proper estimates to be made for the
standard errors of the coefficients, thus providing for valid
assessments to be made of the influence of each factor on the

observed residue levels.
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B-2
B.2 APPROACH TO THE TIME TREND MODELING

‘ Two types of trend models were used in the
‘statistical analyses. The first type involved the estimatzon of a
" single time trend to represent the entire nation with.xespect to
the population residue distribution characteristic of interest.
The second type involved the invcst;gaticn of differences in
trends across the geographic and dcmograpbic subpcpﬁlations. In
" the following sections the approach to modeliné is discussed
separately for each‘type._ »

B.2.1 National Time Trends N

~ For each compound analyzed, a:éonal time trends were
estimated for several different characterlstlcs of the populatlon
residue level distribution. For B- BHC and BCB these included:

. Percentage'of populaticn having a detect-
able level of the compound

® Percentage of populatxon have a quantifi-
able level of the compound

e Population average residue amount

® Population median

Since the collected data for PCBs were categor1cal in
nature, different characterxst1cs were addressed in the PCB
trends. These were:

® Percentage of the population  having
detectable levels of PCBs :

e Percentage of the population having PCB
levels exceeding 1 ppm, and

® Percentage of the population having PCB
levels exceeding 3 ppm. .
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B-~3

The model used for each compound and population
characteristic had the form:

Y = Bg + By (FY-FY) + Ba(FY-F¥)2 + E, . (B.1)

where:

Y represents the observed value of the
residue level characteristic of interest for
a specimen collected during the given fiscal
year (FY)

(FY-FY) denotes the linear part of the time
trend centered at the midpoint of the study
period

(FY-FY)2 represents the guadratic part of the
time trend centered at the midpoint of the
study period

Bp, By and B> are unknpown coeffxcxents that
are estimated from the observed_data, and

E denotes the total cdntribution 6f all other
factors affecting the residue 1level other
than those included in the model.

The definition of the response variable Y depends on
the population characteristic being addressed. The definitions

for Y are summarized here.

_ Populatxon Average Re51due Amount.

Y = the specxmens s observed residue level
Population’ Median: | ' o

A“Y = Logarithm (base 10) of the observed
residue level

Note

The analysis for the median was performed by estimating
the average level for the distribution of logarxthms (base
10) of the original data and then transforming the result
into an estimate of the median for the original

distribution (7). . 00011¢




B-4
Pbpulation Percentage Havihg Detectable Levels:

0, if the observed residue 1level |is
below the 1level of detection for the
analytical measurement process (See
Table B.1l) '

1, if the observed value is above the
level of detection

Population Percentage having quantifiabie lévels:

0, if the observed residue level is
below the level of quantification for
the analytical measurement process
-(see Table B.1l)

l, if the observed value is above the
level of quantification

TABLE B.l. APPROXIMATE LEVELS OF DETECTION AND LEVELS OF
QUANTIFICATION FOR THE COMPOUNDS B-BHC,
HCB, AND PCBs

Definition of Value g-BHC HCB PCBS
Level of Detection* (ppm) .02 .0033 . 1.0
Level of Quantification** (ppm) .07 .01 -

* These values correspond to concentration levels that yield
signal-to-noise ratios of approximately three. This implies
that the probability of declaring detection of a chemical in a
sample that has none is less than 1 percent.

*+ These values correspond to concentration levels that yield
signal-to-noise ratios of approximately ten. This implies
that the percent relative error in estimating concentrations
at or greater than this value is 10 percent or less.

Each of the models for the different characteristics
and compounds was fit to the observed QAta using the computer
software called SURREGR .(1); " The .estimated values for the
coefficients and their associaﬁed statistical éignificance levels

are given in Tables B.2 through B.4. : 000117‘
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B. 2. 2 Investigation of Time Trend Differences Across
Subpopulations

<

The investigation of time trend differences across
subpopulations was limited to two population characte:ig:ics for
8-BHC and RCB:

® Percentage of the population having
detectable levels of the compound, and

e Population median.
For PCBs three characteristics were addressed:

® Percentage of the population having
detectable levels of PCBs

e Percentage of the populatip; having PCB -
levels exceeding 1 ppm, and

] Percentaée of the pepulation having PCB
levels exceeding 3 ppm.

A complex statistical model was -used for each compound
to express the residue characteristic as a function of time and
the subpopulations of interest. The form of the mddel is given

, by: : .

Y = By + B)(FY-FY) + Bp(PY-FY¥)2 + AGE + SEX + RACE + CR
+ (FY-FY)*(AGE+RACE+SEX+CR) o (B.2)
'+ (FY-FY)2#(AGE+RACE+SEX+CR),

where:

Y represents the residue distribution char-
acteristic of interest

AGE, RACE, SEX and CR denote the main effects
due to the different demographic and
geographic subpopulations

(FY-FY) * (AGE+RACE+SEX+CR) denotes the inter-
actions of the linear part of the time trend
with the different subpopulations, and
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(FY-FY¥) 2% (AGE+RACE+SEX+CR) denotes the inter-
actions of the gquadratic part of the time
trend with the subpopulatxons.

The statistical sxgnzf;cance of an interaction involving fiscal
year indicates that the time trends are dxfferent For the
associated subpopuiations. significance of a main effect
indicates a difference in absolute levels across the subpopula-~
‘tions associated with that main effect.

The regression techniques used in statistical model
fitting require the assumption that the distribution of specimen
residue levels is normally distributed. This assumption,'however.
is more .closely satisfied for the logarithms (base 10) of the
residue level data since the actual residue distribution is
skewed. For this reason the comparison of 'subpopulation trends
for the median levels of g-BHC and HCB were based on the log-
transformed data. The statistical model (Equation B.2) was used
to obtain trend estimates based on the 1log-~transformed data.
These trends were then transformed back into trend estimates for
the median of the distribution of actual residue levels.

The results of fitting the observed data to the given
model are presented in Tables B.5 through B.7. These tables
present the significance levels for the effects of each model
corresponding to the different compounds and response variables.

The time trend estimates and plots for the various
geographic and demographic subpopulations were generated by using
predicted values from a reduced model derived from Bquation B. 2.
- The reduced model included only the statistically s1gnificant
model effects in Equatlon B.2 that were associated with fiscal
year and the geographlc or demographlc factor being compared in
“the trend plot. For each response variable and compound .the
estimated coefficients for the reduced models are presented in
Tables B.8 - B.10.. | '
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TABLE B.5. SIGNIFICANCE LEVELS POﬁ THE MODEL EFFECTS
ASSOCIATED WITH THE COMPARISON OF B8-BHC.

TRENDS ACROSS SUBPOPULATIONS

N———

——

Slgn1f1cance Levels

Percent

‘ Detected Average Log*

Effect Model Amount Model-
Age Group .0016  NT#**
Race Group ‘";4551 . 0676
Sex . 2084 . 0416
Census Region L .2612 .0000
Fiscal Year-Linear NT*** NT#**#+
Fiscal Year by Age Group

Interaction .1077 .0002
Fiscal Year by Race Group )

Interaction - 2341 . 3626
Fiscal Year by Sex Interaction .6562 .0523
Fiscal Year by Census Reglon

Interaction : .3727 . 3628
Fiscal Year-Quadratic NT#*#** NT***
Fiscal Year-Quadratic by age

Group Interaction ' . 1033 .0000
Fiscal Year Quadratic by Race

Group Interaction .2751 .3798
Fiscal Year Quadratic by Sex , |

Interact1on .9476 .7526
Fiscal Year Quadratic by Census ,

Region Interaction ’ .3880 .8512

* Used in the analysis of trends for

the median.

** The effect is not testable due to the significance of a

related interaction effect.

*** Not testable due to the parameterization used to define the .

model.
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TABLE B.6. SIGNIFICARCE LEVELS POR THE MODEL EFFECTS
ASSOCIATED WITH THE COMPARISON OF HCB TRENDS
ACROSS SUBPOPULATIONS

Significance Levels

_ Percent
i , Detected - Average Log*
Effect Model Amount Model

Age Groupnu | .0973 NT#**
Race Group - .1181 8135
sex .9108 - ~ .0006
Census Region | . 0988 .0000
Fiscal Year-Linear ' NT#*#*% \ NT#***
Fiscal Year by Age Group ‘ o ;

Interaction . 0806 .0010
Fiscal Year by Race Group : '

Interaction . .1132 .1058
Fiscal Year by Sex Interaction . 2360 - " .5545
Fiscal Year by Census Region |

Interaction . 2555 .1250
Fiscal Year-Quadratic NT*#** NT*&*
Fiscal Year-Quadratic by Age : *

Group Interaction _ . 3413 .0264 -
Fiscal Year Quadratic by Race o

Group Interaction .0918 . _ . + 6854
Fiscal Year Quadratic by Sex : ‘ 3 l

Interaction - ..5965 , . 7747
Fiscal Year Quadratic by Census : '

Region Interaction A .9113 - 5852

* Used in the analysis of trends for the medlan.
** The effect is not testable due to tbe sxgn1£1cance of a
’ related interaction effect. .
**#* Not testable due to the parameterization used to define the

model. _ o
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TABLE B.7. SIGNIFICANCE LEVELS POR THE MODEL EFFECTS
‘ ASSOCIATED WITH THE COMPARISON OF PCB
TRENDS ACROSS SUBPOPULATIONS

Significénce Leveig

Percent ©Percent GT Percent GT
Detected 1 PPM 3 PPM
Effect Model Model Model
age Group NT* NT* . 0000
Race Group . 4140 .0001 .0010
Sex .7548 .0002 .0080
" Census Region .8013 .0021 . 0029
?iscal Year-Linear NT** NT** - NT**
Fiscal Yeér by Agé Group ‘
Interaction . 0346 .0018 . 2220
Fiscal Year by Race Group
Interaction .1324 .5278 . 3324
Fiscal Year by Sex Interaction . 5806 .2554 o .5858
Fiscal Year by Census Region
Interaction ' .7610 . 3210 .6052
Fiscal Year-Quadratic NT** NT** | NT**
Fiscal Year-Quadratic by Age ‘
‘Group Interaction .3028 .0046 .0003
Fiscal Year Quadratic by Race L |
Group Interaction .1884 .0730 .1252.
Fiscal Year Quadratic by Sex o :
Interaction .5244 . 6472 T . 3227
Fiscal Year Quadratic by Census :
Region Interaction .6265 .3521 .0537

* The effect of is not testable due to the 51gn1f1cance of

a related interaction effect.

** Mot testable due to the parameterxzat1on used to defxne

the model
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